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(57) Abstract: A roll cone manufacturing device, wherein a recessed mold (10) having a conical internal shape is fitted to a projected 
mold (20) having a conical external shape fitted to the recessed mold (10), the drum part (23) of the projected part (20) is rotatably 
supported, when closed, by an openable annular support means such as a toggle mechanism link (30) in the state of being pressed 
from at least three points on the outer periphery thereof to the axis thereof with the axes of the recessed mold (10) and the projected 
mold (20) aligned with each other, the toggle mechanism link (30) is formed openable, and a plurality of rolling bodies such as rollers 
(3 1) are installed on the inside of a ring, whereby the function of the support means as a bearing can be increased, and a high quality 
roll cone (40) can be manufactured efficiently. 



wo 2004/010787 Page 2 of 53 



WO 2004/010787 Al 



(57) £11!^: 

R4i*>tOF*^giSJ^t^Sr^-r'5 DQ^ (10) ^DflM (10) Ic^-g-i" 

-5 Rii4^<^^^a5j^*^^w-t-5 (20) t^^^^'^^o rot^. 

h j//w^«y (3 0)oJ:p'ic§IP3«rtg:^£ltt«t(^^3^^^(cJ;9, 
ga^FtC, ilBDQS (10) *3 JiTJ^fiM (20) O S: — $ -It *fe 0 
-T?, ihm. (20) cOJII^^ (2 3) (D (p- f£ < t Z ^.t>^ h^>b-\^ 

( 3 0 ) {ip^-pi^{c/£o «9 . m(^^m t fi^^m.\Z\t^ r ^ ( 3 

1) ^^l»c^^tiif*:;8S^»t e>i^•CV^5, :i>l{c J: 9 3£i^^S<^ttiS i: U 
•C<^MBfe^ffi]ii$-^J:. iftn^oK'^.e nt -yua — :^ (4 0) <S:^^6*J{cM5ti- 



wo 2004/01 0787 



Page 3 of 53 



WO 2004/010787 



^ 10/522012 

•c'dPCT/PTO 2 t JAN 2005 

PCT/JP2002/007535 



m m m 



i*: M jfi -r § o - 3 - > gg B s (d M -r -5 fe CD T s . 



wo 20 04/010 787 



Page 4 of S3 



wo 2004/010787 



PCT/JP2002/007535 



:^ Jt) . V 7 h ^ U ^ A T ;^ < . /\ - F t < 7> U - A © ^ D # 

T^ihm mm ' iHm) t^^tsm^ttsi^xi^^^o ±mmm\z\t. m 
^nxvi^o ^Lx. mM\zdhm^m'^'^'&. mmi^xiihm^m^-^'tt 

±t^a-)vn'-ymmmm(DM,i^m:/^mtvxit. mxu. QB^^m 
^Ammmmm^j^m ^mmm e i - s ? o ? 9 -^^^ (^mbi 9 86^ 
6 ^ 7 B)j \zm^-^ nx\^^^mmmm^. (DB*H^ig#fl^^$B ^mm 

15 ^4-169146 (^^01992^6^1 7B)j}Cffi5^$n 

20 m^vxt^m^-^m-^ii:^ tth\z. §:md^\z^v) mm-y- h^mm 
^\zmm\zm^^r^^^ tc;5:^TViSo 

^^x. ^shm(Du-jin->^^jim^<Mmr^rcib\z\t. mm^^ 
- b ^^miyxm^m^ :itii. ±umm:^^z^eimt^^'^-^^rct 



wo 2004/010787 



Page 5 of 53 




WO 2004/010787 PCT/JP2002/007535 

3 

mi^m\z\1s.. mil (a)-(b) ^Vib0 15 (a)-(b) fc^T J: 
•5fc, D— ;Un->Mig^««> ^;^cJ:<<i:^)IH]M10 :fecfcD^^taM 2 0 CD 

X U V V'^<DmXU 1 2 )&t?l^fi)G$nTVi§„ JID^T, SAP 1 2 fc 

10 M2 0f*. ±IBIH]M 1 0 tcm'&-r§R«iJK©^g|5?^Jl^^WL, RilOJIg 

® M fClUfe 2 1 /&^^ ^> tl T -5 o 

011 ( a ) • ( b ) lC5^-r J: a td, IHIl! 1 0 t fiM 2 0 t ^^tfR-g- b 

«®T«. la^ 1 0 i AM 2 0 tOFsliC^^ fc'^^ (cavity 5 

0 if^m^SL-^n^o -^bT. 0 12 (b) ^1-^:5 #AP 1 2 d^S. 
15 -tlB^^ t'-x^' 5 0 F^(C^$^ V— h 4 1 <D — gU^SA -€-05^, mi 

2 (a) fC^T.ii'Sfc, fl^ 2 0 CDlUltoW 2 1 ^ig^b^^C VilUfe^^-e 

. m^^^ A^n\z.mU'^'^ ^ . ^niz^-ox. mi2 (b) \z.^t^ 

-5^, 0 5c en B iRl (^^^ Ht-^ 5 0 ©tf') IC^^i^— h 4 1 /?)^jtA 
b, 013 (a)-(b) {C^-rJ;^}^, ^*fi^— h41 -fy^^M 2 0 

20 #®ce»n. ±fH+ Y If -T^w 5 0 F*3fcjR^$n§c 

-e©^, 0 13 (a) \Z^T^t\Z. a^20^. IHlMlOttt^^ 
^)^§;^IR] (0 4'^PPC:Sr|^) fc^K/^-tirT. 014 (a) fC^T«t 5 
(C, ^-MOft^-g-^li^PiiJfr c:tiicJ;^T, 014 (a) {:i^-rc!: 

o\z. 0 tii%\zm^'^^ntcMi^-y'-h A iffi. laMiof^^^ 



wo 2004/010787 



P age 6 o f 53 




WO 2004/010787 PCT/JP2002/007535 

4 

0 tb^n^ o bx. 0 15 (a)-(b) iz^-r^oiz. aii!2o 

if^lSL 0 2 5 (DW^^Mj^-r^ e: tX. AM 2 0 C 

tLf^m^ii^— h 4 1 T Ut) t> U — )]/ n — > 4 0 :;0tEI4'^HlD;^|n]{cfl5l 0 

5 iB«-r^)o 

Ea^ 1 0 a:t£!iM 2 0 <h^^{c^'g-$i±TVi^0^-ea&§cD-e, 

10 :Hr#:e<Jfc«, [H]^ 1 0 :fecfcCJ^taM 2 0 S VUc iR-a-f S ei ^ ^ 

}dr-^ 5 0 ^m^T^~-z:><Dm^mti.xmmT^7!}^. mi i ( a) • ( 

b);^j:Vib015 (a)'(b) iz^T^"^ \z. j^mmtf, tfx-f 

5 0<hVi'5 r|5iWj ^^bT, IHIM 1 0 ^taM 2 0 iz&^lRl^O^Vi'g-o Tl^^ 
^fca^.^JG: Vi. :i<D^m'V. h 4 1 0 Ofe^) fctfiM 2 

15 0)J>tiHifet-S t > IKDiaM 2 0 C) , CAMION: 

^^{bL> D>-;P3 — > 4 0 fd^^fi&T&tf^^f §0 



wo 2004/010787 



Page 7 of 53 



wo 2004/010787 PCT/JP2002/007535 

. 5 

5 ^-r^Tcid^z. :K\^^\z^^vrc'^m'^p^^iz=^^\iv=-^ ^mmh. 

\z:^\-f ^m>L>'\zm.^-t^:^m<ommit)^}i^^tf3:^Bm^^n 

^^mm-^miz^mr^^n^mt^m^xisr). -^^iz. m^^mm 
it. mm'^m'v$> 10 . mmiz^^^x±$^i^miz:io\>ir^mm7b^^mtii't^ 
10 mm<oi^m^. <>u< s M.i!)^i^m>b'\zmf>-^^Tm-^ ^i2.ts^3 \z^ 

mi^izmmx^. i^^n:/^u-)vn — >^^mmizm:m'r^^ti!)^x^ 

20 u-oxi^^mm. mm'^my3i/\i)-s.'^^u tu^xi^^^m^. mm-^m 
^x\^^^m^^mif^:itifix^^o 

iz^-ox±^t>-^^^x$>^'D o :^mm<Dmmt. WiHmm^^m 



wo 2004/010787 

6 



PCT/JP2002/007535 



o 

^0, 03 (b) \t. m 2 \z^Tti—)V:n^z^<D^^SiCO—m^^tjE 
® 0 T 2b -§> o 

ms^0Tab^o 



wo 2004/010787 



Page 9 of 53 



wo 2004/010787 PCT/JP2002/007535 

7 

5 011 (a) it. ^^^(D^mmiz:^\,^T. v"- h ^ # AT -5 tff® 

H^S*-t::&5&^^Bfe¥M^^ifM0T*e), mi 1 (b) 01 1 ( 

5 ^112 (a) ^m(D0^mm\z^i^^x. mu->-h^m-Anizmx 
i^rc^m^±:^-d^^M.rc^m^^mmmi^^^. mi 2 (b) mi 
10 2 (a) (D^t^(Dmmm^mm<omn^m7!)^i^M.rciEmm-v^^o 

mis (a) it. ^m<D0^mm\zid\,^x. mMi^-h^m^m.^rci^ 
m^±:&f)^^M.rc^mm^m^m-v$>f). mis cb) it. mis (a 
) (D^m<Dmmm^mm(Dm nmmif)^ ^M.rciEmm-v$>^o 
mi 4 (a) it. m^(D0zmmiz^\,^x. mmi)^i^ihm^m.m-r^^ 
15 m^±:^f}-^<E^^rc^m^^m^mx^r) . mi 4 (b) it. mi 4 (a 
) (D^m<Dmmm^Bm<Dmn^m'ib^ ^M.rciEmmx$>^o 

mi 5 (a) it. =6e5lt©fifeJ^M{C:fe ViT, M ii b ifh M /6> 5. D — ;i/ n 
D ^*ribi^<£±;5rA^ e>^fe¥®^^)-tlf®0T3& t) , 0 15 (b 
) it. mi 5 (a) ©t^Si0fifejl^MS:D3M©5§ □^fBffiiJ:^^ ^B;^ciE®ElT 
20 ab -So 

^^Bjiccfettsniso-j^^icoviT, m^iz^-^\,^xmmirtiit&. 



wo 2004/010787 PCT/JP2002/007535 

8 

c—'^ki^m) vtc'^iz. mi!h<D^ tu^xi^^^m^^m.^ m(D^)^m 

^m^^xm^^m^ :itx. a-;i/3->^M3iT-5 

M © 0 fete ^ 0 e rT {c^it T ^ ^ ^ ^ ^ T -5 % 0 T ife § o 

±iBD-;vn->4 0 (Dmn\t!^izm^'^n^%(Dxit:fsii^^^. 
mizit. y^>-:fym'^7Kmn^mm\zm\^^^z.iif)ix^^o z.(Dy^>y 

±m^0^^o)^>^>Kiihx},t. R^mfsi^o iii^x^i^mBTfj^yf 
'bti^-d'^^izm.^-^n^ %(ox\ttsi\^^o m\za — >x^-9-m(D-^(Di&, 

mm(Dm^m. ^mmm. wn. m^n. ^^m. mihrn^ m 

^\t. n-;i/3>-> 4 0 <omm-^mmm\z};^Dxm:^m^^n^h(Dx 



wo 2004/010787 



Page 1 1 of 53 



wo 2004/010787 PCT/JP2002/007535 

9 

±^'r>':^>m^7K}Mm(Dmm\zmi'X\t. mi^^^ :^^zs 

±^mm^m^iz^— h 4 i \z^^T^-'A^m(DMi^mf3i-:^m\t!m\z 
15 m-M-^n^ h(Dxitts:< . mn\zm\:^x. mmn^z^- h^\z0^mx^ 

^viz. y'>y>m^7Km.m^m^^^(Dx. mm. mn^i^— h'-i)tizm 

o m^m<Dmmm\zi^m^n^^mm^m<D^i!^%. mn<Dmm 

D'-;i/n->4 0 <Dmmizmuxm:M:m^-^n^ 



wo 2004/010787 Page 12 of S3 

WO 2004/010787 ^^:T/JP2002/007535 

10 

]H?l0Tfenf^, H2:fecfcrJJ^3 ( a) {c::^-r 

10 <}; -5 Jc^m LT fc^JC> ^>i2r->- h c 

±IBm$J->— h 4 1 ^-?^J^?^-rS. 'r?^t)-fe^#v'- h 4 1 

15 i!>>^< t t)|H]M 1 0 :fe<fctJfd!iM2 0 (DMjO^^/ioTVi-g). 

UnMlOfd:, :*:^ifi©?^^T^^> R H^K (D gU?^ ^ ^ ^fr b , R^ODlS 

20 ^istfecD^tt-a" 1 3 -^miir ^nx\^^^o m^ii^- h 4 lu. ms# i a 



wo 2004/01 0787 



Page 13 of 53 



WO 2004/010787 PCT/JP2002/007535 

11 

> m^NpfctaiS 1 0 2 2 ©i-g-lfP 2 2 <D 

jiiBiaM 1 0 ^feckt^diM 2 0 :^mm(Dmmxit. pimm-^^fsi'D 
M 1 0 j:z^taM 2 0 ruf&Rgij j^^fcfi:^ xv^nt^ j; v^, $ e> ic. 

tt3Si-'5:>^|6lco6^®>?>^*R?^5l;^i3^«i:oXVinf^<t < . Bnmv^^tzitmFi 

20 fecfcVi, M^^^^ R1^(^^^/&«R^i:;^oXVi^R^-P3^m-&J^*^X 

$ft '5 it 3^ f S ^ |S1 CD M 3&5 R t o X V m J; V > „ 

±IB[H1M 1 0 cfe JcD^ibM 2 0 ® # fj; 4^ ^ +|- X O X fCiS 



wo 2004/010787 PCT/JP2002/007535 

12 

m'^t1^^^^t:^-oX^K). DflM 1 0 ti!hm2 0 tiA^^Vtz^mx 
. ^m(Dm\Z^^'\fy^^ (cavity : ^m) 5 0 $ tlT tlJ^ J; 

. ^fe, BM 1 0 :fe J: tXflM 2 0©#R{c:oViTt)#fCPS^$n-5feOD 

COM 1 0 cDlfi^i>i:«> am 2 0 (DUI^W 2 1 © fft ^ijv it 35 i" ^ 

:^mm\z:fy^:fy^^u-)vn->m7&mmx\it. ±mmxni!)^^±m^^ 

mi^-h4 ii)iam2 0 \zm^m^n. ±^^^ifT^ 5 0 tJR^$ 

fJi^iT^ D«-;i/3 — >4 0 dti?jt$nso 

iaM2 o^m^^it-T, #M(DK©^'Vif5^w' 5 0 m\zmMi^ — h 4 1 
^iix^T§ <k d ic^^^-So ^(Dtz^sb. mmi 0 t.am2 0 ii(D^^'^ 
m\zirnifi^^ii. tf7^.f 5 o (cfe-rnd^^^c^ m#'>'-i-4i:& 



wo 2004/010787 



Page 1 Sot 53 




WO 2004/010787 PCT/JP2002/007535 

13 

4 2 (Dmi)^^iBlzmt>:f3i\r^ a ^ )], u - > 2 0 f^. #®:^St&^ D f^ttS 

mourns \zh ^ 'f)Vi)^m±'r^^^nf)^^ ^ iit% iz. n-;i/n-> 
-D^^-t^^m-c^^^-nfi. n-;w3->4 0 (Dmtiiw-m\zm^x\^^i^\^^ 

^WcmMfSi-otcu-jVu-y 4 0 ^ 1 iBT-^^^^-fr^m^d^^ * 
<il|gi3:"r. n-;i/n->4 0 ^fdofeD, lfflCD<hiiaS:2f@M?5:o 

—miz. ^mtiimmi!)^mt>'Drc'^\z^-^nrc^ . mm^(D^mf3i 
'k*iiitw]\z^-^nrc^-r^%(Dx$>^o —m\z. -kmit^w^^^^om 

mu±izmmf)^mm-^n^ o ^tupx. ms (b) iz^-r^viz. mn 

^4 2 a)^5&WfiJCitoTVij&:ViD— jPn — >4 0 ^ jft 75: 5 



wo 2004/010787 



Pag e 16 of 53 



wo 2004/010787 ^ ^CT/JP2002/007535 

14 

ti^^n\tmm^^'Z-mti^^^o ±fBia^ i o ina^ 2 o to^m-^'^m 
fe. :s.\f^(DMi>L^f)^'rri^ pflM 1 o(Di^®tta^2 0 (Di^m t<Dmm 

(DJ:5 3^j:^^iSi®miiSriS < fclj-Tfj:< . t^itJl J; o T cnM 1 0 O 
10 f^MtflM 2 0 (D^® ^M©Sfe«^ia<:fe^n'b&-5c 

15 ^— iJ^ii-^o 

, 5!l©l*I#J"^±f2aM 2 0 ^^^^t"^ ^: t-. _t IB ^ O <||J .h 75: § 

^5 (D — ^-gP*^) 3 1 j&^ffl etlTV^So 

±fB h iJ7';V^:PU >i> 3 0 P 4 fc^T J; -5 IC. tH]M10©ISPgB 



wo 2004/010787 PCT/JP2002/007535 

15 

1 1 ■^^^fihm 2 o'^mxhxm^-^'&rc^m-v. mmi o (Df^tta^db 

it^© ii^ 3 1 jjtigtt e nxvi-s iitHi^^D ~m»^ uv^, 

AM 2 0 opgp 2 3 (D^mtm.mmmmi'r^ ctx. amo^^m^ s ^ 
u±xm't-m\zm-^ Xjhts^'^iz-^m-r^^ ti)'ix^^rzii>. mmi o 

:^^^am2 0 <D mm ^mmm ^m-r ^^mmm-t. iaM2 o ^^nh 

±l53ti^#^3&^-r^ DH^^J^S^-^, IlIi^'r§itt-rJ&:*3-& diS 2 0 

2 0 O^M*^S5[b < $e>lc, ^^fc J; t) tf5^>f 5 0 

©WRS;&^*^fbT^/^c26> mMi^- h 4 1 D T b ^ 

z. tiztji^<Dx. mm 1 0 hejm2 o <i:(D^^L^«$ 6> (cfn-s ci i icj^c 
§o z.(D^z> \zm'bi(^iz^ K-rn^ ii. mui^- h 4 1 <Dm^m.^itmt 



wo 2004/010787 



Page 18 of 53 




WO 2004/010787 PCT/JP2002/007535 

16 

mr^^ t\Zi3i^. ^(Dfci^. 0 W^© J; "5 fc. mmzJ;:'DX^W 

itn^ ^xhur^^o vrc7!)^'DX. :^^m\z^n ^^n^mit. mm-^m 
j^m^KSB^^ T:fe D , mop^mx±$&i!hm 2 0 ^^m-r^^ 5 fc?^ 

10 20 (D^mizmm-r^m^o^i^wii^ (^^3 im) Hf^mn^nx^^nit 

i^^^ti^. 'ht>^Aj:$^mm\t:in\zmiM-^ti^h(Dxitu< . taM2o^ 
m^'^m\zmm\z^^x^. ^^-zf. ^t^^m^^^izmnx^^^3:f3i 

v\z. amz otim^Tht^^^um^tysi'Dx^^^^o 

m-^^BMizm^^^n^o 
:^mm(Dmmxit. mnz^TJ;:^iz. c ^ 3 1 ^ 4mm^^x \!hm 2 

0 ongp 2 3 ^^mvxr^^^HA. :i(DmW}i$i(D^U 3 m]bk±x$>^ ^ t 

i)i$¥n\Ziif^L\^^o 3^ Sr. m^2 3 iKOmMA^ (El 9 -01 0 mm 



wo 2004/010787 



Page 19 of 53 




WO 2004/010787 PCT/JP2002/007S35 

17 

tUM 2 0 (Dm'L^^'i imnfiz^^^fcib. 3^®igft#:TtaM2 oom^ 
#:©ic©±i©(c:':3ViT«, ^mi^s fii?! 2 0 , h )vmm > 3 0 m 

§ <D 7? fj: « 

$6fc> ±mh^)vmmv >^ 3 oit. muzm-r^oiz. ±mm^ 

x-it. mm^^it. h ^jvmmv >^ 3 0 izmm-^n. n^^^sa^co^ 
10 '\i.^$i\z^r)Hm-^nrcmmu;'^-mm3 2 ti^^xi^^^o mmun- 

^mLfsi-DXisv . mmu/'^-mms 2 ^m^htc^mxit. ms^z^ 
ir^^iz. m^^mn-^nrcm^mtu^xi^^^c 

h ^)\^mmu 3 oJit. ^B^x^iD-^ '^x-"z>(Dm^Mm'r^ — 
izi^i^^uax^ ^tx. x:i(Dmmxm'^^3 4i!)^mwc-^n^o •o^k> 
. :^mm(Dmmiz^\^^xnm^it. ^ v y-fmomm^m^xi^^^ t 
hmmx^^o 

20 ■^iiT, 0 1 fc^^Tci; -5 ic, —:^(DM^^3 5izu;i—3 6^nn. 

ilOVn- 3 6 ^Mg$-arT 2 :*:<^^^^fR 3 5 Sr-3)ni:^> j^^-^, 22^09 

•r^<D^xm-Bizmv^u 3 4^mtk^rcitmm'r^::ti!)tx^^o 



wo 20 04/010787 



Page 20 of 53 



wo 2004/010787 PCT/JP2002/00753S 

18 

:$imm(Dmm'vu. ua- s e ^^^^ 3 4mizm-^ x^n^:lllT■ 
^M\z^ o^ i/;t- 3 6 ^m^lr ^nx\^^r^\,^:^(Dm^x^ 3 4 iz-orjiTSj^-D 
j^-o Ti/n- 3 6 ii)m^^ 3 4 (D^^mizi^Hi^'Drz^m'^mm-^n^c t 

10 LJ'5:^^oT^ Wn-^:^ 3 2 aftlf|53 

#4:^gi5 3 4 ^ ^xsmmv n—mm 3 2^^i;^TViSfc^e)^ 
15 z.(D^o\z. m.^(D^m^^t.\.-xv if )'^mm-^%^\m-tnu. -^^^ 



wo 2004/010787 PCT/JP2002/007535 

19 

uj'^-mms 2 <D^t>\z. mm^m toy i^^m^mm-r^m^Tmn 

3 8 l^l^flpH-SgP-at^, U >i^^ttl 3 9 j^^^^tStlTViSo 
±iB^/5>^'^n;feg|5^^iff^^li5^i t-r^ ^:^ ^t^g|53 4 CO ^ IB > 

3 0 ^mm-t^ t^\z. ±mwrm^iiL^mM<DiiLmiiz&m^ii>v 
9 ^ & svMc*fiRi-rsfi:® fcfgjtnji^ cine, u >>^&s^ee)ffi;^ h y 



wo 2004/010787 



Page 22 of 53 




WO 2004/010787 PCT/JP2002/007535 

20 

3 8Ji, HI 6 *5 7 (C^-Tck {C, ;^ < i <D — ;«>^ Kt^^ 

10 (C*5ViT. IHM 1 0 P^B 1 1 ©F*3ffi!l(C[pI:^^oTtt^lli l/TViS C t 

±fB h ^)Vmm V >^ 3 0 :i5^n^J >^ ^m^ibX h yn- 3 8 

15 ^nxvi^o «AP 1 i o i^tiijf A$n;^c^>i^ h 4 i 

, mm 1 0 :fe J:CXflM 2 0 <om(D=¥^ 5 0 (0 12 

• 1 3 #M)c 

20 J^^Vi/On «A P 1 2 (cmWv-- h 4 1 £lf AT 

hmt^izTtlX. m3 (b) fc^-r J: -5 J^j:. Pa5 4 2 (D^^O^itilo TVi 
jg-jix, HMlOCDMPgBllfiJfc:, h 4 1 (DBM 1 0 



wo 2004 /01078 7 



Page 23 of 53 



wo 2004/010787 PCT/JP2002/007535 

21 

5 ^mMT^-So 

iz, mmi ocomnmi iomm:^i^> 'rut)t>mAa i 2 i&mhmv 
2 4 J: 0 fem^je)$n§«if;&^ ?>^**'>— h 4 1 ©jtA^^iRj^^^aTs 

So 

^ EM b 0 T ^ S ^ 0?rj,^:;&t 25 5 . 
20 nXX. EI 6 7 {C^-r J; 5 {C. «AP12jfi^{C«, U > 



wo 2004/010787 PCT/JP2002/007535 

22 

h 4 ICDIHJMI 0 fH^<DmX:^\^^MM-t ^ ^ 5 fj: «p X tl J: < , 

«J5:<. 'ftfi(DSI^!^^-^^XViT'b«J;Vio ± IB ?^ M l;i in 

X. AM 2 0 ^m^^iir-S t-^'-^CDHI^gP. AM 2 0 ^ DOM 1 0 

\ ±gB h ^JVmm U >^ 3 0 ©Piffl 3 2 * ^^^f §1 W k A 

, ±iB^!fej^M^^^> h 4 1 ^ D-;pa->4 0 (czi;^^!K?^-r 

=i:k^m^\z},t. am 2 0 (Di^m:^\^\z^^x . am2 0(Dm^2 3 
:^^z^m^U2 2 hu\^mD\^m^^'r^'m^^hWf)^^^nx\,^x'h 

<j;Vi (01 1 (a) -mi 5 (a) Jl©l5l0^b#«. m^M^ 

Wi<D£hm2 os^tfi n tx. aM 2 0 ©^'&iiP2 2 o^gp 

^, p-;i/3->4 0 (01iD^b«^©«^^ffiiiXfeJ: Vi. 



wo 2004/010787 



Page 25 of 53 



wo 2004/010787 PCT/JP2002/00753S 

23 

^iifi'^X^^. 

. 0zmm.^—:k0zm^t~^i[::^rLx~-z>(Dmmizu^x\^^xh^i^^7b^ 

. SiJ#: i i^j: o T T ci; „ 

15 ^^x. ±mmm'^izxW]i^^ Bmmm-t ^f)^^^^izmt> ^r. ±m 

«U >^ 3 0:;^>tm^|^-^^§:^-^{;:^ W ^0 o |p] {C ^ tt rI tg 1 3^ 

J10ct-9fc, AM 2 0 CD m^^^ffil^, h U 3 0 OMIfl 

iZ-^tDitxmm't :b \ZVX:^\tf\t. AM 2 0 * ji ^ J^C iJ' ^ >5^T 

m^'^'^tc^^m-^'ttrcKiT^^ t^^x^ ^(Dx. aM2 o^ihimi o 



wo 2004/010787 PCT/JP2002/007535 

24 

M 2 • 3 Ttt. i^n%Bm 1 0 tiK-a-Ui^JK^TiHiM i owmpsi i 
i3^^(D'v$>n\t. nj^Jtt 2 1 ^^^^^TifiiK^titc@^-r ^ ct }c 

J^j:o TViT J; Vic L/SiJi^^-oT. :^mmiz:^\if ^ raMj fcf*. AM 2 

2^ ^ ^ II m © ffi ® ?^ ^ o V i T EI ® « 1/ i T ijg -rn , 
Mi^ii^\z\t. :^mm<Dmwnzi!)^7f)^^a—)v:2 — >mi^mm\t. m^n 

0 ^ 75: o T -5 o 

0 8}c^fMT«. iKgB*?f 6 0 2-:D©T-Agg (Ait^) 

6 1-62 ^^^nJl&li 6 3 {CJ; D II PB ^tg @ ^ ^ tlfe^ fife ^ W b T ^ 
o T-Ag|5 6 1«. -Sfc|ffntt75«o:fc?^^^T$fe1^fcj:;5 3 1 ;?)t|gtte, 



wo 2004/01 0787 



Page 27 of S3 




WO 2004/010787 PCT/JP2002/007535 

25 

Am 6 1-62 \ZU. ^tl^tlM^^ 6 1 a • 6 2 a fj'imvfi^nx^ V) 
, m^^ Q 1 a • 6 2 a ^ifi ^ $ it -5 J; "5 iC^ :tJ ^iD ^ § . r^cCto -^Sl 
^gP61a • 62a ^-D^tS izf^tl ^M^^ ZtX. T-J^ms 1 

±SB«lfiK©/MJ-a J^gB^J 6 0 fc:feViT«. A ^ CD P»g #J . T)^d:t>'fe7 
— 6 1 • 6 2 ©I^MifcC^fiSlC^, ±?BiaM(D^® {C^M-r -5 il 
J 3 1 3 M^tte tlTVi-5„ ^(Dfctb. T — AlfP 6 1-6 2 TtfiM 2 

>L-:fy^-rn^ ^ t^^mizmm-v^. m^muu-jvu->^mm^^izm 

15 ±iBT-AgB6 1-62 <D M:^i^tiiW'm\tWizmM-^ ti^ ^ (DTlit:^ 

n\t^ v>o ^ ^iz. ±gBT — ASU6 1 • 62 (Dm^mfsim^u. m$E,m 
m<Dj^m 1 {c43tt§ h ^jvmm v 3 o tmmx$>^<Di:. h ^jvm 

20 x^^o miz. ^mm(Dmm\z:iQn^/\i)-2,^mu 6 0 itmm^o^w 



wo 2004/010787 Page 28 of 53 



WO 2004/010787 PCT/JP2002/007535 

26 

±iBAit k 6 OCDT-ABUe 1 • 6 2 {Cigfrj- e>nTVi§ Jl^ 3 

^^^TcJt. 3 2 0 <Dll0f|5 2 3 (0 mm^'^^f ^Z. t 

^■ft. ^mmomm'T^^t. t— asu e i • e 2 « piifrtt e 3 tcj: d ^ 

10 T <fc o 

imm<Dmm 3] 

2^^§g{c:*3ttS*li©^ ^ t'tecDji^Mfc':? ViTEl® ^cS•:^v:»Tl^^BJ'r 
itu < . mm'^mizt^^x:^ d . am 2 0 ©pgp 23^, ci^t^ < 3 
abD. fs^-D. mmvnimmi^m'L^iz{^i!)-^'Dxuibm 2 0 ^Thts^ 



wo 2004/010787 



Page 29 of 53 



wo 2004/010787 PCT/JP2002/007535 

27 

Kk±XiIhm 2 0 <Z)^^ ^if ^ ^32ity J: d tdj^it b T -5 „ 

±$itk^mw]^mM 6 5 it. m 1 0 izm^miz^-r^oiz. mm^o 

:L<DnM\S.Wl^^U 6 5\t. @^$nTVi^2^#:gB 6 5b /O^ e>M#^ 6 
15 5 a^mWr^m^tU^X^K) . 6 5 a ©^iz^^taM 2 0 

^fcSM^-Br-S J: "5 \z^W G:^m\zmW-^'it ^ ^ tX s 3 ^Je^^TtHM 

6 4 * ;^ it 6 5 (Di^tiiz^ 
20 gB6 5 a ©5fe)^) BtrlB^il©?^^ 1 ^^fSi^ 2 ^ iwi^jc. 5 3 1 

mommi t.rc\t2xmmvrcm^tmm<Dmm^mi^x^>^c 



wo 2004/010787 PCT/JP2002/00753S 

28 

m^2 3 ^^Jt-r^ficstt^ >^AT«;^ < , am 2 0 (D^mizmm^ 
"tn^n 120° (DMrn^m^t^^^ iz. s-^ou/^^-'^^u 64^ 

fSi^. :^mmxit. AM 2 0 <Dm^2 3 ^> ii>7S:< t %) 3 ^ e» fft 

lft;^lRlfcS$<£rWbTViSn-^-§|5;fer (^:^3 1#) it)tmi>i^n^m 
m4 iz^ir^v iz. a-^-m^ tm^ 2 3 <h« r^j x-mMT^ 



wo 2004/010787 



Page 31 of 53 



wo 2004/010787 PCT/JP2002/007535 

29 

vrci!)^^x. *BBJT»-5 i: e: 5 0 rs^j t\t. \^ y h <d ^ o turn 

5 H«>^^jgf fec^TtST^c v^o mm-rtiit. :^mm\z:ion ^^n^m^. 
diiM 2 0 fccfettsiHjM 1 0 Tb^&mmT^mm (m^ 23^) <o^mt. 

tHi^osmhfsiK) . m^m^^m^^^itx^^ tt^\z. mm±(D 
mm ' mm^^mm-r^^ ti)^-^m\zf3:^o ^©i^^, *^bj{C30^;^^§ a 

20 #'b®T«?a:<^ :^^m<Dmnt'Aiz^mT^'^fFm^(Dm.mp^x. vi 



wo 2004/01 0787 Page 32 of 53 



WO 2004/010787 PCT/JP2002/007535 

30 

2 



wo 2004/010787 



PCT/JP2002/007535 



31 

ft * (D IS IS 

5{iaBff(^^;i ^ o^M^.^^AyT-ff^^^nsm^i^/i^s a m <d w 1^ iiy 

4. ±fB^i^^^(D^«F^Jcfi, ^»j^2|s:/iiSlStt bnrVN -5 11^ (DISH 



wo 2004/01078 7 Page 34 of 53 

wo 2004/010787 PCT/JP2002/007535 

32 

7. ±fd.mmi-tdhm^^^-t^fcib<DmQn^m\^xis V) ^ ^^^^ ^ 

8. ±I5IHM43 J; tJ?aS^C33V^T. W H: ^ S f^] <D Sif ® P3 



wo 200 4/01 0787 



WO 2004/010787 



Pag e 35 of 53 



010/522012 

PCT/JP2002/007535 



1/15 



1 




wo 2004/010787 ™_____„__- ^ Pa g e 36 of 53 

10/522012 



WO 2004/010787 PCT/JP2002/007535 



2x^1 5 
m 2 



42 



wo 2004/010787 



Page 37 of 53 



WO 2004/010787 



10/52? 01^ 

PCT/JP2002/007535 



3/^1 5 



B13 (a) 



113 (b) 




40 40 




3 ^ 



wo 2004/010787 



Pa ge 39 of 53 




Page 40 of 53 



10/522012 

PCT/JP2002/007535 



WO 2004/010787 



WO 2004/010787 



m 6. 



6/^1 5 



wo 2004/010787 Pa g e 41 of 53 

iO/522012 

WO 2004/010787 PCT/JP2002/007535 



HI 7. 



7x^1 5 



wo 2004/010787 



WO 2004/010787 



Page 42 of 53 



0 10/522012 

PCT/JP2002/007535 




Pa ge 43 of 53 



18/522012 



PCT/JP2002/007535 



WO 2004/010787 



WO 2004/010787 




wo 2004/01 0787 



Page 44 of 53 



WO 2004/010787 



PCT/JP2002/007535 



1 5 



1 O 



65b 




wo 2004/010787 



WO 2004/010787 



Page 45 of 53 



^10/522012 

PCT/JP2002/007535 



1 1 /'I 5 

mi 1 ' ( a ) 




1 



25 V ! I 

HI 1 1 (b) 




wo 200 4/010787 



Page 46 of 53 



WO 2004/010787 



ie/522 012 



PCT/JP2002/007535 



1 2.y^ 5 



il 1 2 (a) 




H 1 2 (b) 



41 



wo 2004/0 10787 



Page 47 of 53 



0 10/522012 

PCT/JP2002/007535 

1 3/1 5 




WO 2004/010787 




013 (b) 



wo 2004/010787 



WO 2004/010787 



Page 48 of 53 



PCT/JP2002/007535 



1 4/^1 5 

HI 4 (a) 




J 



25 — A 
21 

























1 





c 



HI 4 (b) 



wo 20 04/010787 



WO 2004/010787 



P age 49 of 53 



0 

PCT/JP2002/007535 



1 5/^1 5 



Hi 5. (a) 



ill 5 (b) 




w o 2004/0 10787 



Page 50 of 53 



INTERNAlTONAIi SEARCH REPORT 



ional application No. 
PCT/JP02/07535 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. 01'' A2ici5/02, A21B5/02 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl'^ A21C15/02, A21B5/02 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1926-1996 Toroka Jitisuyo Shinan Kbho 1994-2002 

Kokai Jitsuyo Shinan Kbho 1971-1996 Jitsuyo Shinan Toroku Kbho 1996-2002 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


y 


US 5753292 A (NADA HAAS), 

19 May, 1998 (19.05.98), 

& DE 59603960 D & AT 115895 A 

& EP 752210 Al & JP 09-28274 A 

& AT 402879 B & BR 9602993 A 

& ES 2141465 T 


1-4,7-8 


Y 


JP 3-53841 A (Hasegawa Seika Kabushiki Kaisha) , 
07 March, 1991 (07.03.91), 
(Family: none) 


1-4,7-8 


Y 


JP 2 000-249080 A (Orion Machinery Co., Ltd.), 
12 September, 2000 (12.09.00), 
(Family: none) 


1-4,7-8 



fx] Further documents are listed in the continuation of Box C. | | See patent family annex. 



• Special categories of cited documents: *T" later document published after the international filing date or 

"A" document defining the general state of the art which is not priority date and not in conflict with the application but cited to 

considered to be of particular relevance understand the principle or theory underlying the invention 

"E" earlier document but published on or after the international filing *'X" document of particular relevance; the claimed invention cannot be 

date considered novel or cannot be considered to mvolve an inventive 

"L** document which may throw doubts on priority clatm(s) or which is step when the document is taken alone 

cited to estabi ish the publication date of another citation or other "V document of particular relevance; the claimed invention cannot be 

special reason (as specified) considered to involve an inventive step when the document is 

"O^ document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such 

means combination being obvious to a person skilled in the art 

"P" document published prior to the international filing date but later document member of the same patent femily 

than the priority date claimed 



Date of the actual completion of the international search 
30 September, 2002 (30.09.02) 


Date of mailing of the international search report 

15 October, 2002 (15.10.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCrr/ISA/210 (second sheet) (July 1998) 



wo 2004/010787 



Page 51 of 53 



internattCnal search report 



IntemaRonal application No. 

PCT/JP02/07535 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2000-120659 A (Fuji Xerox Co., Ltd.), 
25 April, .2000 (25.04.00), 
(Family: none) 

Microfilm of the specification and drawings annexed 
to the request of Japanese Utility Model Application 
No. 196228/1987 (Laid-open No. 99180/1989) 
(Tadayoshi ITO) , 
03 July, 1989 (03.07.89), 
(Family: none) 

US 4624855 A (FRANZ HAAS), 
25 November, 1986 (25.11.86), 



1-4,7-8 



1-11 



& 


AT 


384933 A 


& 


AU 


4183785 A 


& 


NO 


851771 A 


& 


DK 


198685 A ^ 


St 


DE 


3515532 A 


& 


FR 


2563697 A 


& 


GB 


2158765 A 


Sl 


JP 


60-234535 A 


& 


NL 


8501267 A 


& 


BR 


8502035 A 


& 


ES 


542761 A 


& 


AT 


149184 A 


& 


US 


4694741 A 


& 


IT 


1182212 B 


& 


CA 


1246390 A 


& 


MX 


165008 B 



Fom PCT/ISAy210 (continuation of second sheet) (July 1998) 



wo 2004/010787 



Page 52 of S3 



BB^ttJM*-^ PCT/JPO 2/0 7 5 3 5 



Int. CI' 



A2 1 C 
A2 1 B 



1 5/0 2 
5/0 2 



l^«Sr^fo*:S/^PfiSfJ|ls|• (ffli^^i?^ ( i p o > 

Int. CI' A2,1C 1 5/0 2 
A21B 5/0 2 



H:^ia*-^^^^ 1926-1996 
02f:|l^Wllffi3&r^« 1971-1996 

B^m^^mm^m^m 1994-2002 

0*@*fflSf^l&^<a:^ 1996-2002 



US 5 75 3 2 9 2 A(NADA HAAS) 1 9 9 8. 0 
5. 19 & DE 59 6 03960 D & AT 1158 
95 A & EP 752210 Al & JP 0 9-28 
274 A & AT 402879 B & BR 96029 
9 3A&ES2141465T 

JP 3-53841 A (.^wmmm^^m 1991. 0 

3. 0 7 {yr^V—^v) 



1-4, 
7-8 



1-4, 
7-8 



(xj c«iloifetmt:S:i!«^s?ija|s*iiTv^e, 



TAJ #{cBSii<ofo«Xil!)tX'fiJ5:<, -mi^m^i^m^^-i' 

(3aftSrfti-) 



r&j isi— /<5=->'h'7T 5 y— Xi^ 



3 0. 0 9. 0 2 



15. 10.02 



ja:^m<mnff (I sA/j p) 

mnm^ 100-8915 

pa ESji^PHT g 4 # 3 -§■ 



3B 



8 2 0 7 



mm^^ 03-3581-1101 3302 



«^PCT/I SA/2 1 0 {IB2--t— (1 9 9 8¥7^) 



wo 2004/010787 



Page 53 of S3 



mtam.^^ PCT/J PO 2/0 7 5 3 5 



JP 2000-249080 A (:^V :tlym^^^m 
00.' 0 9.12 (yr 5 V—ti:V) 



2 0 



JP 2000-120659 A (S±-^ci 5/ ^^t^^C^^t) 
000. 04. 25 (yy^V U) 



1-4, 
7-8 

1-4, 
7-8 



0 3 



mm^^mmmQ 2-196228-^ (.^-^mmmm^M. 
1-9 9 1 8 0-^) <DmmKmi\^tz.mmmiSL-(imM(o 

'eVfc-^-^ i^uy^/]^J>. 1 98 9. 0 7. 



A 



us 4 6 24 8 5 5 A (FRANZ HAAS) 1 9 8 6. 1 
1. 2 5 & AT 384933 A & AU 4 1 8 3 78 
5 A & NO 851771 A & DK 19 8 6 8 5 



1-11 



A 

A 
5 
5 

A 



& DE 3 

& GB 2 

A & NL 

A & E S 



& 
& 



US 
CA 



4 6 
1 2 



1 5 

5 8 

8 5 

5 4 

4 7 

6 3 



3 
6 
1 
7 

1 
0 



2 A & FR 25636 
5 A & JP 60-23 
267 A & BR 850 
6 1 A & AT 14 9 1 



A 
A 



& 
& 



I T 
MX 



1 8 2 2 1 
6 5 0 0 8 



9 7 
4 5 3 
2 0 3 
8 4 

2 B 
B 



«IAPCT/I SA/2 1 0 (^2^— 



i^(7>i^^) (1 9 9 8<^7^) 



